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Description

SPINAL FIXATION ELEMENT AND

METHODS
FIELD OF THE INVENTION

[0001] This application relates to methods and devices for use in

spinal surgery, and in particular to a spinal fixation ele-

ment, tools, and methods for use in minimally invasive

spinal surgery.

BACKGROUND OF THE INVENTION

[0002] Spinal fusion is a procedure that involves joining two or

more adjacent vertebrae with a bone fixation device so

that they no longer are able to move relative to each

other. For a number of known reasons, spinal fixation de-

vices are used in orthopedic surgery to align and/or fix a

desired relationship between adjacent vertebral bodies.

Such devices typically include a spinal fixation element,

such as a relatively rigid fixation rod, that is coupled to

adjacent vertebrae by attaching the element to various

anchoring devices, such as hooks, bolts, wires, or screws.



The fixation elements can have a predetermined contour

that has been designed according to the properties of the

target implantation site, and once installed, the instru-

ment holds the vertebrae in a desired spatial relationship,

either until desired healing or spinal fusion has taken

place, or for some longer period of time.

[0003] Recently, the trend in spinal surgery has been moving to-

ward providing minimally invasive devices and methods

for implanting spinal fixation devices. However, generally

elongate spinal fixation elements can be difficult to im-

plant using minimally invasive techniques. One such

method, for example, utilizes two access devices for in-

troducing an anchoring device, such as a spinal screw,

into adjacent vertebrae. A spinal rod is then introduced

through a third incision a distance apart from the access

sites, and the rod is transversely moved through tissue

and muscle into the rod-engaging portion of each spinal

screw. The access devices can then be used to apply clo-

sure mechanisms to the rod-engaging heads to lock the

rod therein. While this procedure offers advantages over

prior art invasive techniques, the transverse introduction

of the rod can cause significant damage to surrounding

tissue and muscle. Moreover, the use of three separate



access sites can undesirably lengthen the surgical proce-

dure.

[0004] Accordingly, there remains a need for improved minimally

invasive devices and methods for introducing a spinal fix-

ation element into a patient's spine.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention generally provides a spinal fixation

element, such as a spinal rod, having a feature formed

thereon, preferably at or adjacent to a terminal end

thereof. The feature can be, for example, a spherical or

bulbous protrusion that extends radially outward from the

spinal fixation element. In use, the feature allows the

spinal fixation element to be captured by an access device

to facilitate placement of the spinal fixation element in re-

lation to a spinal anchor coupled to the access device and

implanted in a vertebra in a patient's spine, and optionally

to facilitate placement of the spinal fixation element in re-

lation to spinal anchors implanted in adjacent vertebrae.

[0006]
| n one embodiment, the spinal fixation element can be

provided as part of a spinal implant kit containing an ac-

cess device having an inner lumen extending between

proximal and distal ends, and at least one opening formed

in a sidewall thereof adjacent to the distal end. The side-



wall opening(s) in the access device can vary in shape and

size, but it preferably extends from the distal end of the

access device and terminates distal to the proximal end of

the access device, and more preferably the opening(s) has

a length that is greater than a length of the spinal fixation

element. In an exemplary embodiment, the access device

includes opposed openings formed therein. In use, the

feature on the spinal fixation element can be sized to pre-

vent passage thereof through the opening, and more

preferably the feature has a width that is greater than a

width of the opening in the sidewall of the access device

to prevent passage of the feature therethrough, thus facil-

itating positioning of the spinal fixation element with re-

spect to a spinal anchor coupled to the access device.

[0007] The spinal implant kit can also optionally include a pusher

member that is adapted to advance the spinal fixation el-

ement in a distal direction within the access device. In an

exemplary embodiment, the pusher member is slidably

disposable within the opening in the sidewall of the ac-

cess device such that it is effective to cause at least a por-

tion of the spinal fixation element to extend through the

opening in the sidewall. An actuating member, such as a

handle or lever, can be provided for moving the pusher



member between a first, proximal position and a second,

distal position.

[0008] The present invention also provides a method for im-

planting a spinal fixation element into at least one spinal

anchor disposed within a vertebra in a patient's spinal

column. In general, the method includes the step of intro-

ducing a spinal fixation element having a feature formed

thereon adjacent to a terminal end thereof through a lu-

men in an access device coupled to a spinal anchor. The

access device has a slot formed in a sidewall adjacent to a

distal end thereof that is adapted to prevent the feature

from passing therethrough. The spinal fixation element is

then manipulated using, for example, a pusher member,

to cause the feature to sit within a receiving member of

the spinal anchor coupled to the access device, and to

cause a remaining portion of the spinal fixation element

to extend through the slot. The remaining portion of the

spinal fixation element is preferably positioned within a

receiving member of a spinal anchor disposed within an

adjacent vertebra in a patient's spinal column. The feature

can then be locked with respect to the spinal anchor to

fixedly secure the spinal fixation element to the spinal an-

chor.



[0009]
| n another embodiment of the present invention, a

method for implanting a spinal fixation element is pro-

vided using at least two spinal anchors implanted in adja-

cent vertebrae of a patient's spine, and an access device

having an inner lumen extending between proximal and

distal ends. The distal end of the access device is adapted

to couple to one of the spinal anchors, and a slot is

formed in a sidewall of the access device adjacent to the

distal end. The method includes the steps of providing a

spinal fixation element having a first end and a second

end with a feature formed thereon and having a width that

is greater than a width of the slot in the sidewall of the

access device, inserting the spinal fixation element

through the lumen in the access device, and manipulating

the spinal fixation element to cause the feature to be po-

sitioned within the spinal anchor attached to the access

device and the first end to extend through the slot such

that the spinal fixation element extends between the

spinal anchors implanted in adjacent vertebrae.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1A is a perspective view of one embodiment of a

spinal fixation element having a feature formed thereon in

accordance with the present invention;



[001 1] FIG. IB is a cross-sectional view of a portion of the spinal

fixation element of FIG. 1A extending through an opening

formed in a sidewall of an access device such that the fea-

ture is captured within an inner lumen of the access de-

vice;

[0012] FIG. 1C is a perspective view of another embodiment of a

spinal fixation element having a feature formed thereon in

accordance with the present invention;

[0013] FIG. 2A is a side view of one embodiment of an access de-

vice for use with a spinal fixation element in accordance

with the present invention;

[0014] FIG. 2B is a perspective view of the access device shown in

FIG. 2A mated to one embodiment of a spinal anchor in

accordance with the present invention;

[0015] FIG. 3A is a perspective view illustration of first and sec-

ond access devices coupled to first and second spinal an-

chors implanted in adjacent vertebrae in a patient's spinal

column, showing the spinal fixation element of FIG. 1A

being introduced through a proximal end of the first ac-

cess device with the feature leading;

[0016] FIG. 3B is a perspective view illustration of the spinal fixa-

tion element shown in FIG. 3A being manipulated to ex-

tend through the opening of the first access device;



[0017] FIG. 3C is a perspective view illustration of the spinal fixa-

tion element shown in FIG. 3B being further manipulated

to be positioned within the spinal anchor attached to the

second access device and disposed within an adjacent

vertebra;

[0018] FIG. 4A is a cross-sectional view illustration of one em-

bodiment of a pusher member in accordance with the

present invention, showing the pusher member being

used to manipulate a spinal fixation element to cause the

feature on the spinal fixation element to sit within a spinal

anchor attached to the access device, and to cause the re-

maining portion of the spinal fixation element to extend

through the opening in an access device;

[0019] FIG. 4B is a cross-sectional view illustration of the spinal

fixation element shown in FIG. 4A being further manipu-

lated to extend through the opening in the access device;

[0020] FIG. 5A is a side perspective view illustration of another

embodiment of a pusher member in accordance with the

present invention;

[0021] FIG. 5B is a side perspective view illustration of an actuat-

ing member for use with the pusher member shown in

FIG. 5A;

[0022] FIG. 5C is a side perspective view illustration of the pusher



member of FIG. 5A and the actuating member of FIG. 5B,

showing the actuating member being used to advance the

pusher member from a proximal position to a distal posi-

tion such that it is effective to cause a portion of a spinal

fixation element to extend through the opening in the ac-

cess device;

[0023] FIG. 6A is a perspective view illustration of first and sec-

ond access devices coupled to first and second spinal an-

chors implanted in adjacent vertebrae in a patient's spinal

column, showing the spinal fixation element of FIG. 1A

being introduced through a proximal end of the first ac-

cess device with the feature trailing;

[0024] FIG. 6B is a perspective view illustration of the spinal fixa-

tion element shown in FIG. 6A being manipulated to ex-

tend through the opening of the first access device; and

[0025] FIG. 6C is a perspective view illustration of the spinal fixa-

tion element shown in FIG. 6B being further manipulated

to be positioned within the spinal anchor attached to the

second access device and disposed within an adjacent

vertebra.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention provides a spinal fixation element,

such as a spinal rod, having a feature formed thereon that



facilitates placement of the spinal fixation element

through an access device, thus allowing the spinal fixation

element to be positioned in relation to a spinal anchor

that is coupled to the access device and that is implanted

in a vertebra in a patient's spine. The feature also option-

ally facilitates placement of the spinal fixation element in

relation to one or more spinal anchors implanted in adja-

cent vertebrae. In particular, the spinal fixation element is

adapted for use with an access device that has at least one

slot or opening formed therein and having a width that is

less than a width of the feature, thus preventing the fea-

ture from passing therethrough. The spinal fixation ele-

ment can therefore be inserted through the access device,

and a portion of the fixation element can be passed

through the slot or opening in the access device while the

feature is retained in the access device. As a result, the

feature is seated within a spinal anchor that is coupled to

the access device, and the remaining portion of the spinal

fixation element can be positioned within a spinal anchor

implanted in an adjacent vertebra.

[0027] FIG. 1A illustrates an exemplary embodiment of a spinal

fixation element 10 in accordance with the present inven-

tion. As shown, the spinal fixation element 10 is in the



form of an elongate spinal rod having opposed first and

second terminal ends 10a, 10b. The fixation element 10

can have any shape and size, and it can be substantially

straight or it can have a curved profile, as shown, depend-

ing on the intended use. The fixation element 10 also in-

cludes a feature that is preferably formed on or adjacent

to a terminal end 10a, 10b of the fixation element 10.

While the feature can have any shape, FIG. 1A illustrates

an exemplary embodiment of a feature 10c formed on the

second end 10b of the fixation element 10 and having a

generally spherical or bulbous shape. While not shown,

the feature 10c can optionally include a flattened portion

that extends in a direction that is substantially perpendic-

ular to a generally longitudinal axis I ^of the spinal fixa-

tion element 10. The use of a flattened portion is particu-

larly advantageous in that it allows a closure mechanism

to be applied to the receiver head of a spinal anchor con-

taining the feature 10c of the spinal fixation element 10,

as will be discussed in more detail below. The size of the

feature 10c can also vary, but it should have a size that

allows the feature 10c to be captured within an access de-

vice, and that allows it to be disposed within a receiver

head of a spinal anchor, which will also be discussed in



more detail below.

[0028] a person skilled in the art will appreciate that the feature

10c formed on the spinal fixation element 10 can have a

variety of other configurations, and it can be formed any-

where on the spinal fixation element 10. By way of non-

limiting example, the feature 10c can be substantially

square or rectangular, or it can have some other shape

that protrudes outward from the spinal fixation element.

By way of non-limiting example, FIG. 1C illustrates a

spinal fixation element 10" having an annular protrusion

10c' formed therein. Regardless of the shape and size of

the feature, the shape and size should be adapted to be

captured by an access device used in connection with the

spinal fixation element.

[0029] virtually any access device can be used with a spinal fixa-

tion element in accordance with the present invention,

and the configuration of the access device can vary de-

pending on the configuration of the spinal fixation ele-

ment, and in particular of the feature formed on the spinal

fixation element. By way of non-limiting example, FIG. 2A

illustrates an exemplary embodiment of an access device

12 for use in connection with the spinal fixation element

10 shown in FIG. 1A. As shown, the access device 12 is in



the form of a generally elongate, cylindrical tube having

an inner lumen 12c formed therein and defining a longi-

tudinal axis I that extends between proximal and distal

ends 12a, 12b thereof. The size of the access device 12

can vary depending on the intended use, but it should

have a length / that allows the proximal end 12a of the ac-

cess device 12 to be positioned outside the patient's

body, while the distal end 12b of the access device 12 is

coupled to, or positioned adjacent to, a spinal anchor that

is implanted in a vertebra in a patient's spine. The access

device 12 is also preferably a percutaneous access device

12 such that it is adapted to provide a minimally invasive

pathway for the delivery of a spinal fixation element

therethrough. In particular, the percutaneous access de-

vice 12 preferably has an outer diameter rfthat allows the

access device 12 to be implanted through a minimally in-

vasive percutaneous incision, which is a relatively small

incision that typically has a length that is less than a di-

ameter or width of the device being inserted

therethrough. The inner diameter d of the device 12 can

also vary, but it should be sufficient to allow the spinal

fixation element 10 to be introduced therethrough,

preferably in a lengthwise orientation. As will be dis-



cussed in more detail below, the inner diameter dean also

be configured to allow a pusher member to be introduced

therethrough for manipulating the spinal fixation element,

and it can also be configured to allow a driver mechanism

to be introduced therethrough for applying a closure

mechanism to lock the spinal fixation element in relation

to a spinal anchor.

[0030] As is further shown in FIG. 2A, the access device 12 in-

cludes at least one sidewall opening or slot 14 formed

therein, and more preferably it includes two opposed

sidewall openings (only one opening 14 is shown) formed

therein and extending proximally from the distal end 12b

thereof. One or both openings can be configured for use

with spinal fixation element 10, however only opening 14

is described herein. The shape and size of the opening 14

can vary depending on the shape and size of the feature

10c on the spinal fixation element 10, but the opening 14

should be effective to capture the feature 10c within the

access device 12. More particularly, the opening 14

should have a width wthat is less than a width w of the

feature 10c on the spinal fixation element 10 to prevent

passage of the feature 10c therethrough, as shown in FIG.

IB. The opening 14 can also extend over about half of the



length /, or less than half of the length /, of the access

device 12, but more preferably the opening 14 has a

length / that is greater than a length / (FIG. 1A) of the

spinal fixation element 10. In use, the spinal fixation ele-

ment 10 can be introduced through the device 12 in a

first, lengthwise orientation, in which the spinal fixation

element 10 is substantially parallel to the longitudinal axis

I (FIG. 2B) of the access device 12. The feature 10c will be

retained within the access device 12, and the remainder of

the spinal fixation element 10 can be manipulated to ex-

tend through the slot 14 in the access device 12 to posi-

tion it in a second orientation at an angle with respect to

the first orientation. Since the length I of the spinal fixa-

tion element 10 will necessarily be greater than the inner

diameter d of the access device 12, the opening 14 allows

the spinal fixation element 10 to pass therethrough while

being transitioned from the first, lengthwise orientation to

the second orientation. By capturing the feature 10c

within the access device 12, placement of the remainder

of the spinal fixation element 10 within a spinal anchor

implanted in an adjacent vertebra can be facilitated.

[0031] a person skilled in the art will appreciate that the access

device 12 can include any number of sidewall openings



having any shape and size that is sufficient to allow a

spinal fixation element in accordance with the present in-

vention to be moved from the first orientation to the sec-

ond orientation while preventing passage of the feature

therethrough.

[0032] As indicated above, the access device 12 is adapted to

couple to a spinal anchor 50, as shown in FIG. 2B, to facil-

itate placement of the spinal fixation element 10 with re-

spect to one or more spinal anchors implanted in adjacent

vertebrae in a patient's spinal column. Accordingly, the

distal end 12c of the access device 12 can include one or

more mating elements 18 formed thereon or therein for

engaging the anchor 50. Suitable mating elements in-

clude, for example, threads, a twist-lock engagement, a

snap-on engagement, or any other technique known in

the art, and in an exemplary embodiment the mating ele-

ments are formed on an inner surface of the distal end

12b of the access device 12. Exemplary techniques for

mating the access device 12 to an anchor are disclosed in

U.S. Patent Application No. 10/738,286, entitled "Percuta-

neous Access Devices and Bone Anchor Assemblies," filed

on December 16, 2003. A person skilled in the art will ap-

preciate that a variety of other techniques can be used to



removably mate the access device to an anchor.

[0033] FIG. 2B further illustrates an exemplary spinal anchor,

e.g., spinal screw 50, for use with the methods and de-

vices of the present invention. While screw 50 is shown, a

variety of other anchors can be used with the devices and

methods of the present invention including, for example,

spinal hooks, bolts, wires/cables, etc. As shown in FIG.

2B, the spinal screw 50 includes a distal, bone-engaging

portion, e.g., a threaded shank 54, and a proximal, U-

shaped, receiver head 52 that is adapted to seat the spinal

fixation element 10, and more particularly that is adapted

to seat the feature 10c formed on the spinal fixation ele-

ment 10. The threaded shank 54 can be fixedly attached

to the receiver head 52 to form a monoaxial screw, or al-

ternatively the shank 54 can be configured as a polyaxial

screw, as shown, that is rotatably disposed through an

opening formed in the distal end of the receiver head 52

to allow rotation of the shank 54 with respect to the re-

ceiver head 52. A variety of techniques can be used to al-

low rotation of the head 52 with respect to the shank 54.

[0034] The present invention also provides methods for implant-

ing a spinal fixation element within one of more spinal

anchors implanted in one or more adjacent vertebrae in a



patient's spinal column. An exemplary method for im-

planting the spinal anchors and for attaching an access

device to at least one of the anchors is described in more

detail in U.S. Patent Application No. 10/738,130, entitled

"Methods and Devices for Minimally Invasive Spinal Fixa-

tion Element Placement," filed on December 16, 2003. A

person skilled in the art will appreciate that, while the

method is shown and described in connection with access

device 12 and spinal screw 50 disclosed herein, the

method is not limited to use with such devices, and a va-

riety of other devices known in the art can be used. More-

over, while two access devices 12, 12' and two anchors

50, 50' are shown, the method of the present invention

can be performed using any number of access devices and

anchors. The method can also be performed using only

some of the method steps disclosed herein, and/or using

other methods known in the art.

[0035] FIG. 3A-3C illustrate one method for implanting a spinal

fixation element having a feature formed thereon through

an access device. As shown in FIG. 3A, the spinal fixation

element 10 is inserted into the lumen 12c in the proximal

end 12a of the access device 12 in a lengthwise orienta-

tion with the feature 10c leading, and the opposed termi-



nal end, e.g., the first end 10a, of the spinal fixation ele-

ment 10 trailing. The spinal fixation element 10 is then

advanced toward the distal end 12b of the access device

12 until the feature 10c is positioned within the receiver

head 52 of the spinal anchor 50, as shown in FIG. 3B. The

remainder of the fixation element 10 can then be manipu-

lated to move it from the first, lengthwise orientation to a

second orientation, in which the spinal fixation element

10 extends through the slot 14 formed in the access de-

vice 12. Since the feature has a width w^that is greater

than a width wof the slot 14, the feature is retained within

the access device 12, as is further shown in FIG. 3B. As a

result, the remainder of the fixation element 10 can be

positioned within a receiver head 52' of the spinal anchor

50' disposed within an adjacent vertebra, as shown in FIG.

3C. The spinal fixation element 10 can then be locked to

each spinal anchor 50, 50', preferably by applying a clo-

sure mechanism (not shown) to the receiver head 52, 52'

of each anchor 50, 50'. Virtually any closure mechanism

can be used to lock the spinal fixation element 10 within

each receiver head 52, 52' including, for example, a

threaded or twist-lock closure cap. Where the feature 10c

on the fixation element 10 includes a flattened surface



(not shown), the flattened surface should be positioned

such that is faces the proximal end 12a of the access de-

vice 12, thus allowing the closure cap to rest against the

flattened surface when it is applied to the receiver head

52 on the anchor 50.

[0036] The present invention also provides a pusher member that

can optionally be used to facilitate movement of the fixa-

tion element 10 from the first to the second orientation.

The pusher member can be an elongate member for ad-

vancing the spinal fixation element 10 in a distal direc-

tion, and/or it can include an engagement mechanism to

engage and manipulate the spinal fixation element 10. By

way of non-limiting example, U.S. Patent Application No.

10/737,538, entitled "Pivoting Implant Holder," filed on

December 16, 2003, discloses various pusher members

that can be used with the present invention.

[0037] FIGS. 4A and 4B illustrate one exemplary embodiment of a

pusher member 60 for use with the present invention. As

shown, the pusher member 60 is in the form of an elon-

gate shaft 62 having a distal pusher portion 64 that is

configured to be slidably disposed within the lumen 12c

in the access device 12. The distal pusher portion 64 has

a substantially wedge-like shape such that a distal-most



surface 65 of the distal pusher portion 64 is disposed at

an angle a with respect to a longitudinal axis I ^of the

pusher member 60. This allows the pusher member 60 to

direct the spinal fixation element 10 through the slot 14

in the access device 12, as shown in FIGS. 4A and 4B,

thereby facilitating positioning of the spinal fixation ele-

ment 10, preferably with respect to one or more spinal

anchors implanted in adjacent vertebrae.

[0038] FIGS. 5A-5C illustrate another embodiment of a pusher

member for manipulating the spinal fixation element 10

to cause it to extend through the slot 14 formed in the

access device 12. In this embodiment, the pusher member

is in the form of a pusher window 70 that is slidably dis-

posed within a slot formed in the access device 12. FIG.

5A illustrates two slots 14a, 14b formed in the access de-

vice 12, and the pusher window 70 is shown disposed

within slot 14a. The pusher window 70 preferably only

extends across a portion of the slot 14a, and in particular

it preferably has a length / that is less than a length / of
w

the slot 14a, only a portion of which is shown in FIG. 5A.

In use, the pusher window 70 is movable along the longi-

tudinal axis I of the device 12 between the first, proximal

position, and a second, distal position. An actuating



mechanism, such as a lever that is coupled to the sliding

window 70, can be provided for controlling movement of

the sliding window 70 between the first and second posi-

tions. While virtually any actuating member can be used,

FIG. 5B illustrates an actuating member 72 having a prox-

imal o-ring portion 74 that is adapted to be slidably dis-

posed around the access device 12, and an elongate

member 76 that extends distally from the proximal o-ring

portion 74. The elongate member 76 includes at least one

bend 76a formed therein that allows a distal portion 76b

of the elongate member 76 to extend into and be posi-

tioned within the slot 14a formed in the access device 12.

In use, the o-ring 76 on the actuating member 72 is posi-

tioned around the access device 12 such that the distal

portion 76b is seated within the slot 14a formed in the

access device 12 at a position that is proximal to the po-

sition of the pusher window 70, as shown in FIG. 5C. The

actuating member 72 can then be moved distally, thereby

causing the pusher window 70 to move in a distal direc-

tion. When the spinal fixation element 10 is disposed

within the access device 12, a trailing end, e.g., first end

10a, will at least partially be positioned within the slot

14a. Thus, distal movement of the pusher window 70 will



be effective to further guide the fixation device 10

through the slot 14a, preferably toward a spinal anchor

that is implanted in an adjacent vertebra. The pusher win-

dow 70 is particularly useful with spinal fixation elements

10 that have a curved configuration, as the curvature of

the spinal fixation element 10 will cause a portion of the

fixation element 10 to extend into the slot 14, thus allow-

ing the pusher window 70 to engage the fixation element

10 and force it into the second orientation.

[0039] FIG. 6A-6D illustrate another embodiment of a method for

implanting a spinal fixation element having a feature

formed thereon through an access device. In this embodi-

ment, the spinal fixation element 10 is inserted into the

access device 12 in a lengthwise orientation with the fea-

ture 10c trailing, as shown in FIG. 6A. As the fixation ele-

ment 10 approaches the distal end 12b of the access de-

vice 12, as shown in FIG. 6B, the spinal fixation element

10 can be manipulated to cause the spinal fixation ele-

ment 10 to transition to the second orientation. This is

achieved by passing the leading end 10a of the spinal fix-

ation element 10 through the slot 14 in the access device

12 as the fixation element 10 is moved distally. Further

movement of the fixation element 10 will cause the fixa-



tion element 10 to be positioned in relation to one or

more spinal anchors, and more preferably to extend be-

tween the spinal anchor 52 coupled to the access device

12 and a spinal anchor 52' implanted in an adjacent ver-

tebra, as shown in FIG. 6C. As previously stated, a variety

of pusher devices can be used to guide and/or manipulate

the spinal fixation element 10 to extend through the slot

14. During transition of the spinal fixation element 10,

the feature 10c on the fixation element 10 will be cap-

tured by the access device 12 and thus it will be seated

within the receiver head 52 of the spinal anchor 50 that is

coupled to the access device 12, as is also shown in FIG.

6C. A locking mechanism can then be applied to the

spinal anchor(s) 50, 50' to lock the spinal fixation element

10 thereto. A person skilled in the art will appreciate that,

depending on the type of spinal anchor used, the fixation

element 10 can be positioned to be directly or indirectly

mated to the spinal anchor(s) 50, 50'.

[0040] one skilled in the art will appreciate further features and

advantages of the invention based on the above-de-

scribed embodiments. Accordingly, the invention is not to

be limited by what has been particularly shown and de-

scribed, except as indicated by the appended claims. All



publications and references cited herein are expressly in-

corporated herein by reference in their entirety.

[0041] what is claimed is:


